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(54) Peak detector using automatic threshold control and method therefor 



(57) A peak detector (304) for a maximum likelihood 
decoding system (303), using an automatic threshold 
control (ATC), and a method therefor are provided. In 
the peak detector positive and negative peak values are 
detected (330, 350) from an input signal having digital 
information, based on positive and negative threshold 



values, and then each threshold value is detected (320, 
340) according to positive and negative values of the 
input signal, to reset each threshold value to a prede- 
termined value based on the detected peak value hav- 
ing the opposite polarity thereto. Accordingly, data can 
be detected exactly, improving performance of Viterbi 
decoding. 
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Description 

The present invention relates to in general to the 
field of maximum likelihood decoding, and more partic- 
ularly, to an apparatus for improving performance of Vi- 
terbi decoding by effectively detecting the peak value of 
an input signal using automatic threshold control (ATC) 
for detecting digital information of an input signal, and a 
method therefor. 

For increasingthe recording density of a signal with- 
out a significant change in the characteristics of the con- 
ventional recording/reproducing system, technology re- 
lating to partial response maximum likelihood (PRML), 
including a Viterbi decoding process, has been ad- 
vanced; and a lot of specific circuits have been suggest- 
ed. 

Figure 1 is a block diagram of a digital recording/ 
reproducing apparatus as an example of the PRML-4 
system. In Figure 1 , analog video and audio signals are 
converted into digital data by first and second analog- 
to-digital (A/D) converters 110 and 120. The video data 
output from the first A/D converter 110 is compressed 
through a high-efficiency coding process by a videodata 
encoder 1 30, and then output to an error correction en- 
coder 150. The audio data output from the second A/D 
converter 120 is coded by an audio data encoder 140 
to be suitable for recording, and then also output to the 
error correction encoder 150. The error correction en- 
coder 150 mixes the video data output from the video 
data encoder 1 30 and the audio data output from the 
audio data encoder 140, and adds a parity to the data 
using an error correction code ; e.g. ; Reed Solomon 
code, to output the error-correction-coded data to a re- 
cording encoder 160. The recording encoder 160 mod- 
ulates the error-correction-coded data according to a 
predetermined modulation scheme to be suitable forthe 
characteristics of a recording channel, equalizes the 
modulated data to compensate for nonlinearities in the 
recording process, and outputs the equalized result to 
a recording amplifier 170. The signal amplified by the 
recording amplifier 170 is recorded on a recording me- 
dium T by a recording head HD1 . 

The signal recorded on the recording medium T is 
reproduced by a playback head H D2, and then amplified 
by a playback amplifier 21 0. A data detector 220 detects 
video and audio data from the amplified signal. An error 
correction decoder 230 corrects errors in the video and 
audio data detected by the data detector 220, and out- 
puts the error-correction-decoded video and audio data 
to a video data decoder 240 and an audio data decoder 
250, respectively. The video data decoder 240 decodes 
the error-correction -decoded video data to output video 
data to be finally restored by a first digital-to-analog (D/ 
A) converter 260. The audio data decoder 250 decodes 
the error-correction-decoded audio data to output audio 
data to be finally restored by the second D/A converter 
270. 

Figure 2 is a detailed block diagram of the data de- 



tector shown in Figure 1 , for detecting the data by a dig- 
ital method. In Figure 2, an automatic gain control (AGC) 
amplifier 221 automatically controls the amplitude of a 
reproduced signal amplified by the playback amplifier 

5 21 0 of Figure 1 to have a constant level. A low-pass filter 
(LPF) 222 low-pass-filters the signal output from the 
AGC amplifier 221 to remove a high frequency compo- 
nent of noise overlapping with the signal in the output of 
the AGC amplifier 221 . An A/D converter 223 converts 

10 the low-pass filtered signal into digital data, and an 
equalizer 224 compensates distortion in the waveform 
and amplitude of the digital data to output the result to 
a maximum likelihood decoder 225. A timing detector 
226 detects the timing of the reproduced signal equal- 

15 jzed by the equalizer 224 using a phase-locked loop 
(PLL) included therein, and outputs a driving clock which 
is required for the A/D converter 223, the equalizer 224 
and the maximum likelihood decoder 225. A channel de- 
modulator 227 demodulates the maximum-likelihood- 

20 decoded data output from the maximum likelihood de- 
coder 225 based on a modulation scheme used for the 
modulation, andoutputsthe result to the error correction 
decoder 230 of Figure 1. 

Here, the maximum likelihood decoder 225 includes 

25 a Viterbi decoder for determining whether data detected 
at a given time is precise, or data which passed through 
a trellis diagram is correct. That is, the Viterbi decoder 
calculates metrics for each pass to select a surviving 
path, and stores information of the surviving pass in a 

30 memory according to each state, thereby decoding the 
input data by the final surviving path data read out from 
the memory, having the same shape as the trellis dia- 
gram. 

Also, a peak detector using a conventional automat- 
es ic threshold control (ATC) is installed before the Viterbi 
decoder of the maximum likelihood decoder 225. When 
the states are binary, a peak value of the signal in the 
positive direction (hereinafter, "positive peak") and a 
peak value of the signal in the negative direction (here- 
to inafter, "negative peak") basically correspond to the 
metrics. Thus, the peak detector enables the detection 
of the positive peak of the input signal for maintaining 
the level of that value as a new threshold to detect con- 
secutive positive peaks, and for updating a threshold for 
45 detecting the negative peak. Here ; in the same manner, 
the peak detector enables the detection of the negative 
peak of the input signal for maintaining the level of that 
value as a new threshold to detect consecutive negative 
peaks and for updating a threshold for detecting the pos- 
50 jtive peak. 

An example of the above-mentioned peak detector 
is shown in Figure 3. In Figure 3, a positive peak value 
detector 225.2 with a comparator COMP1 , and a nega- 
tive peak value detector 225.3 with a comparator 
55 COMP2, simultaneously detect positive and negative 
peak values of the equalized signal output via an ampli- 
fier 225.1 . That is, the positive and negative peak values 
of the output signal from the equalizer 224 of Figure 2 
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are detected while maintaining an offset A which is a 
predetermined difference between threshold values T H 
and T L of the positive peak value detector 225.2 and the 
negative peak detector 225.3. Here, the offset A is equal 
to Vr+Vd, and updating the threshold values according 
to the input signal and maintaining the difference be- 
tween the threshold values of the positive peak value 
detector 225.2 and the negative peak detector 225.3 
with a constant offset is called "ATC". 

The operation principle of the peak detector of Fig- 
ure 3 is shown in Figure 4. That is, the positive peak 
value detector 225.2 has an output Hn of logic "1 " when 
an input signal Vi output from the amplifier 225.1 is 
greater than the threshold value T H for the positive peak 
value detection (hereinafter simply referred to as "pos- 
itive threshold value"), and of logic "0" otherwise. The 
negative peak value detector 225.3 has an output Ln of 
logic "1 " when the input signal Vi is less than the thresh- 
old value T L for the negative peak value detection (here- 
inafter simply referred to as "negative threshold value"), 
and of logic "0" if otherwise. 

As described above ; if the positive peak value is de- 
tected, the detected value is maintained to be set as a 
new positive threshold value, and simultaneously the 
negative threshold value is updated to a value which is 
less than the positive threshold value by the offset A. 
Updating the negative threshold value to be less than 
the positive threshold by the offset A is because the min- 
imum distance of the metrics is determined when the 
negative peak value is detected following the positive 
peak value. In addition, a path of the trellis diagram is 
decided till a time point at which the previous positive 
peak value which is the nearest from the detected neg- 
ative peak value was generated. That is, the path having 
the minimum metric is selected. 

In the same manner, if the negative peak value is 
detected, the detected value is maintained to be set as 
a new negative threshold value, and simultaneously the 
positive threshold value is updated to a value which is 
greater than the threshold value by the offset A. The pre- 
determined offset A between the negative and positive 
threshold values changes according to a peak-to-peak 
value of the input signal. 

However, the peak detector of Figure 3 detects the 
peak value of the input signal having digital information 
as an example, when digital information and 
"-1 11 of the input signal are alternately input, to set a new 
positive threshold value according to the detected peak 
value, and simultaneously updates a negative threshold 
value having an opposite polarity of the detected peak 
value. At this time, if the next input signal having signal 
information is input before the negative threshold 
value is completely updated, a data is detected by a 
threshold value which does not have a constant offset 
A. Thus, if the threshold value of the opposite polarity 
of the detected peak value is not updated completely at 
an intendedtime, a data detection error occurs, lowering 
performance of the Viterbi decoding. In addition, when 



the peak detector detects the input signal "0" as "1 ", the 
detection error can be corrected by a Viterbi decoder. 
However, if the input signal "1" is detected as "0". this 
detection error cannot be corrected by the Viterbi de- 
5 coder. Thus, the data detection error influences the per- 
formance of the Viterbi decoding. 

It is an aim of at least preferred embodiments of the 
present invention to provide a peak detector apparatus 
and method overcoming at least some of the problems 
10 discussed above. 

It is a particular preferred aim to provide a peak de- 
tection apparatus and method for avoiding the problem 
of data detection error due to a threshold value not being 
updated in time, as discussed above. 
15 According to a first aspect of the present invention, 
there is provided a peak detector comprising; a detector 
which detects positive and negative peak values from 
an input signal having digital information, based on pos- 
itive and negative threshold values; and a threshold con- 
20 troller which detects each threshold value according to 
positive and negative values of the input signal, to reset 
each threshold value to a predetermined value based 
on the detected peak value having the opposite polarity 
thereto. 

25 Also according tothe present invention, there is pro- 
vided a peak detection method comprising the steps of: 
(a) detecting positive and negative peak values from an 
input signal having digital information, based on positive 
and negative threshold values; and (b) detecting each 
30 threshold value according to positive and negative val- 
ues of the input signal, to reset each threshold value to 
a predetermined value based on the detected peak val- 
ue having the opposite polarity thereto. 

For a better understanding of the invention, and to 
35 show how embodiments of the same may be carried into 
effect, reference will now be made, by way of example, 
to the accompanying diagrammatic drawings, in which: 

Figure 1 is a block diagram of a general digital re- 
40 cording/reproducing apparatus; 

Figure 2 is a detailed block diagram of the data de- 
tector of Figure 1 ; 

45 Figure 3 is a detailed circuit diagram of the peak 
detector included in the maximum likelihood decod- 
er of Figure 2; 

Figure 4 is a diagram illustrating the operating prin- 
50 ciple of the peak detector of Figure 3; 

Figure 5 is a block diagram of a preferred data de- 
tector; 

55 Figure 6 is a block diagram of a peak detector of 
Figure 5 according to a preferred embodiment of the 
present invention; 
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Figure 7 is a detailed circuit diagram of the peak 
detector of Figure 6; and 

Figures 8A through 8G are operational waveforms 
of the peak detector of Figure 7. 

A peak detector using automatic threshold control 
(ATC) and a peak detection method according to a pre- 
ferred embodiment of the present invention will be de- 
scribed. 

Figure 5 shows a data detector which is used in the 
preferred embodiments of present invention, however, 
the data detector of Figure 2 may be alternatively ap- 
plied to the present invention. In Figure 5, an automatic 
gain control (AGC) amplifier 301 automatically controls 
a reproduced signal output from a playback amplifier to 
have a constant amplitude, and outputs it to an equalizer 
302. A peak detector 304 of a maximum likelihood de- 
coder 303 detects a positive peak value Hn and a neg- 
ative peak value Ln according to positive and negative 
threshold values which are set by the equalized signal 
provided by the equalizer 302 and controlled by the peak 
value having the opposite polarity. A Viterbi decoder 305 
receives the positive peak value Hn and the negative 
peak value Ln detected by the peak detector 304 to per- 
form a Viterbi decoding. A timing detector 306 detects 
the timing of the reproduced signal equalized by the 
equalizer 302 to output driving clock signals required for 
the equalizer 302 and the Viterbi decoder 305. A chan- 
nel demodulator 307 demodulates the Viterbi-decoded 
data based on the modulation scheme used for modu- 
lation to output it to an error correction decoder. 

The data detector of Figure 5 adopts an analog 
mode without using an analog-to-digital (A/D) converter, 
in contrast to the data detector adopting a digital mode 
of Figure 2. The Viterbi decoder 305 of Figure 5 which 
functions without using an A/D converter (hereinafter 
simply referred to as "analog Viterbi decoder") is consti- 
tuted of a shift register, and the detailed structure and 
operation thereof are disclosed in U.S. Patent No. 
08/743,91 5 by the same applicant as that of the present 
invention. The analog Viterbi decoder has a simpler cir- 
cuit structure than a conventional Viterbi decoder, there- 
by minimizing area of an integrated circuit (IC). Accord- 
ingly manufacturing costs and power consumption can 
be reduced. 

According to the peak detector and peak detection 
method of the present invention, the data detection error 
caused in the conventional peak detector, when a 
threshold value is not updated in time, does not occur. 
Also, even though the peak detector of the present in- 
vention is applied to the data detector adopting an ana- 
log mode of Figure 5, performance similar to that of the 
data detector adopting a digital mode of Figure 2 can be 
achieved. 

Figure 6 is a block diagram of the peak detector ac- 
cording to a preferred embodiment of the present inven- 
tion. In Figure 6, a demultiplexer and amplifier (DEMUX 



& AMP) 31 0 detects positive (+) values from the equal- 
ized signal Vs output from the equalizer 302 of Figure 
5, to output a positive signal Va amplified to a predeter- 
mined level to a first automatic threshold controller 
5 (ATC) 320 and a positive peak value detector 330, and 
negative (-) values from the equalized signal Vs to out- 
put a negative signal Vb amplified to a predetermined 
level to a second ATC 340 and a negative peak value 
detector 350. 

io The first ATC 320 automatically sets a positive 
threshold value, according to the amplified positive sig- 
nal Va output from the DEMUX & AMP 310, and resets 
the positive threshold value to a predetermined value at 
a time point when a negative peak value is detected by 

15 the negative peak value detector 350. The positive peak 
value detector 330 compares the positive threshold val- 
ue set by the first ATC 320 with the amplified positive 
signal Va, to output a positive peak value Hn corre- 
sponding to the amplified positive signal Va, and to si- 

20 multaneously feed back the positive peak value Hn to 
the second ATC 340. 

The second ATC 340 automatically sets a negative 
threshold value, according to the amplified negative sig- 
nal Vb output from the DEMUX & AMP 31 0 ; and resets 

25 the negative threshold value to a predetermined value 
at a time point when a positive peak value is detected 
by the positive peak value detector 330. The negative 
peak value detector 350 compares the negative thresh- 
old value set by the second ATC 340 with the amplified 

30 negative signal Vb, to output a negative peak value Ln 
corresponding to the amplified negative signal Vb, and 
to simultaneously feed back the negative peak value Ln 
to the first ATC 320. 

Figure 7 is a detailed circuit diagram of the peak 

35 detector of Figure 6. In Figure 7, the first amplifier 
(AMP1) 311 outputs a signal Vs(+) having the positive 
phase from the input signal, i.e., the equalized signal Vs 
output from the equalizer, and a signal Vs(-) having the 
negative phase from the input signal, to a second am- 

40 piifier (AMP2) 31 2 and a third amplifier (AMP3) 31 3, re- 
spectively. The AMP2 312 selects only positive values, 
i.e., values corresponding to the detection point of "+1", 
from the signal Vs(+) output from the AMP1 311 , to am- 
plify the positive values to a predetermined level, and 

45 then outputs the amplified positive signal Va to the pos- 
itive peak value detector 330 constituted of a compara- 
tor COMP1 . The AMP3 313 selects only negative val- 
ues, i.e., values corresponding to the detection point of 
from the negative signal Vs(-) output from the 

50 AMP1 31 1 , to amplify the negative values to a predeter- 
mined level, and then outputs the amplified negative sig- 
nal Vb to the negative peak value detector 350 consti- 
tuted by a comparator COMP2. 

The first ATC 320 includes a first half-wave rectifier 

55 having a first diode D1 and a first capacitor C1 which 
are serially connected, and a first transistor Q1 having 
a base connected to the output of the negative peak val- 
ue detector 350 via a first base resistor R1 , a collector 
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connected to the output of the first half -wave rectifier 
and an emitter connected to a reference voltage source 
Vr. The second ATC 340 includes a second half-wave 
rectifier having a second diode D2 and a second capac- 
itor C2 which are serially connected, and a second tran- 
sistor Q2 having a base connected to the output of the 
positive peak value detector 330 via a second base re- 
sistor R2, a collector connected to the output of the sec- 
ond half-wave rectifier and an emitter connected to the 
reference voltage source Vr. 

The positive peak value detector 330 compares the 
amplified positive signal Va from the AMP2 312, input 
to a non-inverting port (+), with a positive threshold val- 
ue Vra from the first half- wave rectifier of the first ATC 
320, input to an inverting port (-) and changed according 
to the amplified positive signal Va, to output a signal Hn 
which is logic "high" only when the amplified positive sig- 
nal Va is greater than the positive threshold value Vra, 
thereby detecting only a positive peak value. 

Meanwhile, the output signal Hn of the positive peak 
value detector 330 is fed backtothe base of the second 
transistor Q2 of the second ATC 340 to control the neg- 
ative threshold value Vrb input to the inverting port (-) of 
the negative peak value detector 350. Here, the second 
transistor Q2 is turned on at only a time point when the 
output signal Hn of the positive peak value detector 330 
becomes logic "high", such that the negative threshold 
value Vrb becomes equal to the reference voltage Vr, 
and then prepares to detect a negative peak value. 

In the same manner, the negative peak value de- 
tector 350 compares the negative signal Vb which is am- 
plified by the AMP3 313, input to a non-inverting port 
(+), with a negative threshold value Vrb from the second 
half-wave rectifier of the second ATC 340, input to an 
inverting port(-), and changed according to the amplified 
negative signal Vb, to output a signal Ln which is logic 
"high" only when the amplified negative signal Vb is less 
than the negative threshold value Vrb, thereby detecting 
only a negative peak value. Meanwhile, the output sig- 
nal Ln of the negative peak value detector 350 is fed 
back to the base of the first transistor Q1 of the first ATC 
330 to control the positive threshold value Vra input to 
the inverting port(-) of the positive peak value detector 
330. Here ; the first transistor Q1 is turned on at only a 
time point when the output signal Ln of the negative 
peak value detector 350 becomes logic "high", such that 
the positive threshold value Vra becomes equal to the 
reference voltage Vr, and then prepares to detect a pos- 
itive peak value. 

Here, the data detection performance can be further 
increased by appropriately setting the positive threshold 
value Vra determined by the turn-on voltage of the first 
diode D1 and capacitance of the first capacitor C1 , and 
the negative threshold value Vrb determined by the turn- 
on voltage of the second diode D2 and capacitance of 
the second capacitor C2. Also, the reference voltage Vr 
is shared by the first ATC 320 and the second ATC 340 
to simplify the circuit, however, the reference voltage Vr 



may be separated. 

Figures 8A through 8G are operational waveforms 
of the peak detector of Figure 7. In detail, Figure 8A is 
a waveform of the input signal Vs of the AMP1 31 1 , Fig- 
5 ure8B is a waveform of the positive signal Vs(+) extract- 
ed from the input signal Vs, and Figure 8C is a waveform 
of the negative signal Vs(-) extracted from the input sig- 
nal Vs. Also, Figure 8D is a waveform illustrating the op- 
erational principle of the positive peak value detector 
330, wherein a solid line represents the output signal Va 
of the AMP2 31 2 which is input to the non-inverting port 
(+) of the comparator COMP1 , and a dashed line repre- 
sents the positive threshold value Vra which is output 
from the first half-wave rectifier and input to the inverting 
port (-) of the comparator COMP1. Here, the positive 
threshold value Vra is reset to the reference voltage Vr 
when the output signal Ln of the negative peak value 
detector 350, shown in Figure 8G, becomes logic "high". 

Figure 8E is a waveform of the output signal Hn of 
the positive peak value detector 330, and Figure 8F is 
a waveform illustrating the operational principle of the 
negative peak detector 350, wherein a solid line repre- 
sents the output signal Vb of the AMP3 313 which is 
input to the non-inverting port (+) of the comparator 
COMP2, and a dashed line represents the negative 
threshold value Vrb which is output from the second 
half-wave rectifier of the second ATC 340 and input to 
the inverting port (-) of the comparator COMP2. Here, 
the negative threshold value Vrb is reset to the reference 
voltage Vr when the output signal Hn of the positive peak 
detector 330, shown in Figure 8E, becomes logic "high". 
Lastly, Figure 8G is a waveform of the output signal Ln 
of the negative peak detector 350. 

In the described embodiment of to the present in- 
vention; the peak detector of is applied to a data detector 
adopting analog mode, capable of performing the Viterbi 
decoding without needing an A/D converter and a com- 
puting circuit which are required for a digital Viterbi de- 
coder, in a system having a PRML-4(+1 ,0,-1 ) channel, 
such as a digital recording/reproducing apparatus. 
Thus, power consumption and manufacturing costs can 
be reduced at the same time. For this reason, the peak 
detector is suitable for small and low-power consump- 
tion goods, such as a digital video camcorder. 

The peak detector sets positive and negative 
threshold values for respectively according to an input 
signal and resets each threshold value based on the de- 
tected peak value having the opposite polarity thereto, 
to detect the peak value of the input signal. Accordingly 
data detection errors caused by incompletely updating 
the threshold values within the required time can be im- 
proved, as well as the performance of the Viterbi decod- 
ing. 

The reader's attention is directed to all papers and 
documents which are filed concurrently with or previous 
to this specification in connection with this application 
and which are open to public inspection with this spec- 
ification, and the contents of all such papers and docu- 
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merits are incorporated herein by reference. 

All of the features disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), and/or all of the steps of any method or process 
so disclosed, may be combined in any combination, ex- 
cept combinations where at least some of such features 
and/or steps are mutually exclusive. 

Each feature disclosed in this specification (includ- 
ing any accompanying claims, abstract and drawings), 
may be replaced by alternative features serving the 
same, equivalent or similar purpose, unless expressly 
stated otherwise. Thus, unless expressly stated other- 
wise ; each feature disclosed is one example only of a 
generic series of equivalent or similar features. 

The invention is not restricted to the details of the 
foregoing embodiment(s). The invention extends to any 
novel one, or any novel combination, of the features dis- 
closed in this specification (including any accompanying 
claims, abstract and drawings), or to any novel one, or 
any novel combination, of the steps of any method or 
process so disclosed. 

Claims 

1 . A peak detector (304) comprising; 

a detector (330,350) which detects positive and 
negative peak values from an input signal hav- 
ing digital information, based on positive and 
negative threshold values; and 

a threshold controller (320,340) which detects 
each threshold value according to positive and 
negative values of the input signal, to reset 
each threshold value to a predetermined value 
based on the detected peak value having the 
opposite polarity thereto. 

2. A peak detector (304) for a maximum likelihood de- 
coding system (303), comprising: 

a positive peak value detector (330) which com- 
pares an input signal having digital information 
with a positive threshold value, to detect the 
positive peak value; 



a second automatic threshold controller (340) 
which detects the negative threshold value ac- 
cording to the input signal having a negative 
value, and which resets the negative threshold 
5 value to a predetermined value based on the 

positive peak value. 

3. The peak detector of claim 2, wherein the predeter- 
mined value of the first automatic threshold control- 

io ler (320) and the predetermined value of the second 
automatic threshold controller (340) are the same 
as each other. 

4. The peak detector of claim 2 or 3, wherein the first 
15 automatic threshold controller (320) comprises: 

a first half-wave rectifier which outputs the pos- 
itive threshold value according to the positive 
values of the input signal; and 

20 

first reset means which is enabled according to 
the negative peak value fed back from the neg- 
ative peak value detector (350), and which re- 
sets the positive threshold value to the prede- 
25 termined value. 

5. The peak detector of claim 4, wherein the first reset 
means comprises a first transistor (Q1) having a 
base connected to the output of the negative peak 

30 value detector via a base resistor (R1) ; a collector 
connected to the output of the first half-wave recti- 
fier, and an emitter connected to a predetermined 
reference voltage source (Vr), to reset the positive 
threshold value output from the first half-wave rec- 
35 tifier to a reference voltage of the reference voltage 
source according to the active state of the negative 
peak value. 

6. The peak detector of claim 2, 3, 4 or 5 wherein the 
40 second automatic threshold controller (340) com- 
prises: 

a second half-wave rectifier which outputs the 
negative threshold value according to the neg- 
45 ative values of the input signal; and 

second reset means which is enabled accord- 
ing to the positive peak value fed back from the 
positive peak value detector (330), and resets 
the negative threshold value to the predeter- 
mined value. 



a negative peak value detector (350) which 
compares the input signal with a negative 
threshold value, to detect the negative peak 50 
value; 

a first automatic threshold controller (320) 7. 
which detects the positive threshold value ac- 
cording to the positive values of the input sig- 55 
nal, and which resets the positive threshold val- 
ue to a predetermined value based on the neg- 
ative peak value; and 



25 



30 



The peak detector of claim 6, wherein the second 
reset means comprises a second transistor (Q2) 
having a base connected to the output of the posi- 
tive peak value detector via a base resistor (R2), a 
collector connected to the output of the second half- 
wave rectifier, and an emitter connected to a prede- 
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termined reference voltage source (Vr), to reset the 
negative threshold value output from the second 
half-wave rectifier to a reference voltage of the ref- 
erence voltage source according to the active state 
of the positive peak value. 5 

8. The peak detector of any of claims 2 to 7, further 
comprising a plurality of amplifiers which separate 
the input signal into two signals each having posi- 
tive and negative values, and amplify the separated 10 
signals to output to the first and second automatic 
threshold controllers (320, 340), respectively. 

9. A data detector for a digital recording/reproducing 
apparatus including an equalizer (302) which equal- ?5 
izes a reproduced signal and outputs an equalized 
signal, a peak detector (304) which detects positive 
and negative peak values of the equalized signal 
according to positive and negative threshold val- 
ues, for respectively detecting the positive and neg- 20 
ative peak values, and a Viterbi decoder (305) 
which receives the positive and negative peak val- 
ues for a Viterbi decoding, the data detector com- 
prising: 

25 

a positive peak value detector (330) which com- 
pares an input signal having digital information 
with the positive threshold value to detect the 
positive peak value; 

30 

a negative peak value detector (350) which 
compares the input signal with the negative 
threshold value to detect the negative peak val- 
ue; 

35 

a first automatic threshold controller (320) 
which controls the positive threshold value ac- 
cording to the input signal having a positive val- 
ue, to reset the positive threshold value to a 
predetermined value based on the negative 40 
peak value; and 

a second automatic threshold controller (340) 
which controls the negative threshold value ac- 
cording to the input signal having a negative 45 
value, to reset the negative peak value to a pre- 
determined value based on the positive peak 
value. 

10. The data detector of claim 9, wherein the predeter- so 
mined value of the first automatic threshold control- 
ler (320) and the predetermined value of the second 
automatic threshold controller (340) are the same 

as each other. 

55 

11. The data detector of claim 9, wherein the first auto- 
matic threshold controller (320) comprises: 



a first half-wave rectifier which outputs the pos- 
itive threshold value according to the positive 
values of the input signal; and 

first switching means which is enabled accord- 
ing to the negative peak value fed back from 
the negative peak value detector, and sets the 
positive threshold value to the predetermined 
value. 

12. The data detector of claim 11, wherein the first 
switching means comprises a first transistor (Q1) 
having a base connected to the output of the neg- 
ative peak value detector via a base resistor (R1), 
a collector connected to the output of the first half- 
wave rectifier, and an emitter connected to a prede- 
termined reference voltage source, to set the posi- 
tive threshold value output from the first half-wave 
rectifier to the reference voltage of the reference 
voltage source according to the active state of the 
negative peak value. 

13. The data detector of claim 9 10, 11 or 12, wherein 
the second automatic threshold controller (340) 
comprises: 

a second half-wave rectifier which outputs the 
negative threshold value according to the neg- 
ative values of the input signal: and 

second switching means which is enabled ac- 
cordingtothe positive peak value fed backfrom 
the positive peak value detector, and which sets 
the negative threshold value to the predeter- 
mined value. 

14. The data detector of claim 13, wherein the second 
switching means comprises a second transistor 
(Q2) having a base connected to the output of the 
positive peak value detector via a base resistor 
(R2), a collector connected to the output of the sec- 
ond half-wave rectifier, and an emitter connected to 
a predetermined reference voltage source, to set 
the negative threshold value output from the second 
half-wave rectifier to the reference voltage of the 
reference voltage source according to the active 
state of the positive peak value. 

15. The data detector of claim 9, further comprising a 
plurality of amplifiers which separate the input sig- 
nal into two signals each having positive and neg- 
ative values, and amplify the separated signals to 
output to the first and second automatic threshold 
controllers, respectively. 

16. A peak detection method comprising the steps of: 

(a) detecting (330, 350) positive and negative 
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peak values from an input signal having digital 
information, based on positive and negative 
threshold values; and 

(b) detecting (320, 340) each threshold value 5 
according to positive and negative values of the 
input signal, to reset each threshold value to a 
predetermined value based on the detected 
peak value having the opposite polarity thereto. 

10 

17. A peak detection method for improving perform- 
ance of Viterbi decoding in a maximum likelihood 
system, the method comprising the steps of: 

(a) comparing (330) an input signal having dig- ?5 
ital information with a positive threshold value 

for detecting a positive peak value, to detect the 
positive peak value; 

(b) comparing (350) the input signal with a neg- 20 
ative threshold value for detecting a negative 
peak value, to detect the negative peak value; 

(c) detecting (320) the positive threshold value 
according to the positive values of the input sig- 25 
nal and resetting the positive threshold value to 

a predetermined value based on the negative 
peak value; and 

(d) detecting (340) the negative threshold value 30 
according to the negative values of the input 
signal and resetting the negative threshold val- 
ue to a predetermined value based on the pos- 
itive peak value. 

35 

1 8. The peak detection method of claim 1 7, wherein the 
predetermined value of the step (c) and the prede- 
termined value of the step (d) are the same as each 
other. 
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FIG. 3 




FIG. 4 
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